Background Psychological factors are considered potential contraindicators to bariatric surgery, but inconsistently predict surgical outcomes. We examined biomedical and psychosocial predictors of future bariatric candidacy in a population of veterans enrolling in a multidisciplinary weight management program. Methods Ninety-five obese veterans meeting bariatric surgery eligibility criteria participating in a weight control intake class from 2007 to 2008 completed the MOVE!23 questionnaire to assess biomedical, psychiatric, social, and eating behavior factors. Twenty-five patients from this cohort completed or obtained approval for bariatric surgery during the next 2 years of follow-up. Results Patients progressing to bariatric candidacy over follow-up differed from non-bariatric patients in multiple areas, including reporting significantly lower rates of depression (28% versus 48.7%, respectively; p=0.04) and smoking (4% versus 16%; p=0.05), better self-rated health (e.g., 28% versus 10.7% rating themselves as in excellent or very good health), and averaged 50% fewer cardiovascular risk factors (p=0.01). Bariatric patients also rated themselves as significantly faster eaters (p=.03) and as having higher rates of obsessive compulsive disorder (OCD; 28% versus 7%; p=0.04). Depression and OCD status predicted patients going on to bariatric candidacy independent of body mass index (BMI), biomedical status, and demographic factors. Conclusions Our results suggest that many of the commonly cited psychosocial contraindicators to bariatric surgery are already lower in patients considered for surgery relative to BMI equivalent treatment-seeking peers not approved for surgery. These differences may help explain inconsistent relationships between psychosocial factors and bariatric surgery outcomes.
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The use of psychological assessments among pre-bariatric patients presents a divide between research and practice. Surveys of bariatric surgery clinics indicate that the majority include a psychological assessment as part of the pre-bariatric evaluation [1, 2] . Guidelines from major bariatric surgery societies, such as the American Society of Metabolic and Bariatric Surgery, also recommend psychological evaluations for pre-bariatric patients as standard of care [3] . The rationale presented within these recommendations is that psychiatric concerns in bariatric candidates are common [4] and that the identification of these factors can improve the selection process for bariatric surgery patients, enhance weight-related surgical outcomes, and reduce the incidence of complications such as weight regain and adherence difficulties [5, 6] . Given the rapid growth in the number of bariatric procedures performed annually in the USA [7] , an 80% compliance rate with psychological assessment recommendations suggests an enormous annual investment for mental health providers performing these evaluations.
However, there is a lack of compelling statistical evidence to support that these assessments are accomplishing their intended goals. Across at least five [8] [9] [10] [11] [12] reviews of the pre-bariatric psychological assessment literature published in the past decade, none suggest that psychosocial factors consistently predict weight-related surgery outcomes.
This disparity between clinical guidelines and empirical evidence is troubling. On one hand, if the lack of empirical support is indicative of a lower than perceived clinical value for pre-bariatric psychological assessments, then the assessment process requires critical evaluation [13] . Alternatively, it is also possible that existing research on the subject suffers from shortcomings that underestimate the impact of psychological factors on post-surgical outcomes.
One such shortcoming is that prior research on this topic focuses almost exclusively on patients actually undergoing bariatric surgery. Patients receiving bariatric surgery are not a random group. Even among body mass index (BMI)-eligible obese patients seeking surgery, they must meet cardiovascular safety criteria; obtain approval from the surgeon, mental health provider, and possibly other healthcare team members; and sometimes show evidence of behavioral change through such standards as a pre-surgery 5% weight loss [14] . The result, in theory, is a surgery sample comprised of healthier patients with evidence of stable mental health and behavioral compliance.
There are unintended effects, however, that make the goals of the selection process difficult to examine. For example, patients not approved for bariatric surgery are not available for comparison, making it impossible to verify whether any identified concerns would have affected surgery outcomes. Similarly, the process of pursuing and obtaining approval for bariatric surgery acts to homogenize the sample on both physical and psychiatric dimensions. Those with poorer medical and mental health are eliminated from consideration, with the statistical ramification being reduced variability for the remaining sample. Because constraints in variability act to reduce the magnitude of relationships between variables, understanding the extent to which bariatric candidates may differ from non-candidates is important to interpreting previous research on psychosocial predictors of bariatric surgery outcomes [15] .
The presence of selection factors among bariatric surgery patients cannot be effectively examined at the level of patients considered for surgery, by which point many patients have been eliminated from the process. Instead, a prospective sample is necessary, wherein a cohort of surgery-eligible patients is followed over time to assess how those pursuing bariatric surgery may differ from those not pursuing or not approved for surgery. We assessed this topic in a Veteran population completing a standardized education class series, a subset of whom went on to obtain or be approved for bariatric surgery over a 2-year follow-up.
Method

Participants
The study sample comprised 95 consecutive adult veterans completing an intake class required for entry into the Managing Overweight/Obesity in Veterans Everywhere (MOVE) program and weight control clinic services of the VA San Diego Healthcare System (VASDHS) between September of 2007 and August of 2008 . Participants in the current study had either a BMI≥40 or BMI≥35 along with a major weight-related comorbidity (e.g., diabetes, cardiovascular disease, sleep apnea, hypertension, dyslipidemia), age≤70, spoke English as their primary language, and were determined by their primary care provider to be safe for participating in a program involving diet and exercise lifestyle changes.
As part of the intake class, participants completed physical height and weight measurements, a detailed questionnaire concerning their physical and mental health, eating and exercise patterns, diet history, and psychosocial circumstances impacting weight loss. Completion of the intake and MOVE classes is required in the VASDHS for patients to be considered for bariatric surgery, ensuring that patients complete a standardized process through weight control clinic services. Patients are queried regarding their interest in bariatric surgery at the conclusion of the MOVE classes. The intake class and subsequent weight control clinic services (including bariatric surgery) are also free of charge to veterans completing the initial paperwork, facilitating equal access to services for all program participants. Following the intake class, we subsequently followed participants through the VASDHS Computerized Patient Record System regarding surgical, medication, and behavioral weight loss services through the weight control clinic. For the current paper, we tracked participants regarding consideration for bariatric surgery through June of 2010. Candidates were identified as either those completing bariatric surgery through the VASDHS facility or approved for and awaiting surgery through the weight control clinic as part of surgery consideration. University of California, San Diego and VASDHS IRB approval was obtained as part of the study completion.
MOVE!23 Questionnaire
As part of the intake class, participants completed the MOVE! 23 questionnaire, a 23-item instrument developed by the National Center for Health Promotion and Disease Prevention (NCP) that assesses a broad range of information including demographics, medical and psychiatric diagnoses, eating patterns, physical activity, and psychosocial factors that may impact weight management [16] . Through use of the national MOVE! Website, data from the MOVE!23 questionnaire result in a detailed four-to six-page summary describing individualized factors potentially affecting weight management for the participant. The MOVE!23 questionnaire requires an estimated 11 min to complete (see Appendix for the complete measure). Using the patient's MOVE!23 unique extraction code, we retrieved each complete questionnaire result for data analyses.
Statistical Analyses
The 95 study participants resulted from a total of 127 intake class enrollees. This total represented 74.8% of the intake class patients. Study analyses comprised descriptive statistics, independent group t tests, and chi-square analyses comparing bariatric surgery versus non-surgery participants. Factors on which we completed group comparisons included demographic (age, ethnicity, gender), biomedical (weight and BMI, history of heart disease, stroke, and major cardiovascular risk factors), and psychosocial variables cited in previous literature as common contraindicators to bariatric surgery (psychiatric diagnoses, substance use, binge eating, weight loss expectations, eating patterns, etc.). After adjusting for age and BMI, we entered factors identified as significantly different between bariatric surgery versus nonsurgery patients at the bivariate level in a logistic regression to assess which of the latter factors most effectively predicted subsequent surgery candidacy. The criterion for statistical significance was set at p<0.05. All calculations were performed using SPSS 17.0 (www.SPSS.com).
Results
Among 95 eligible patients completing MOVE! intake classes during the observation period, 25 went on to bariatric surgery candidacy through the weight control clinic by the end of the study follow-up. Table 1 summarizes biomedical data comparing the bariatric versus nonbariatric patients. The latter values showed a general pattern for bariatric candidates carrying a lower chronic disease burden. Patients going on to bariatric candidacy had significantly lower self-reported rates of smoking (15.7% versus 4.0% for non-bariatric versus bariatric patients, respectively, p=0.03) and heart disease (15.7% versus 4.0%, respectively, p=0.04). Comparing the patient groups on a composite cardiovascular risk variable (comprised of stroke and heart disease history, diabetes, high cholesterol, smoking, hypertension, and family history of heart disease) showed that surgery patients averaged significantly fewer cardiovascular risk indicators (means=2.1 (1.4) versus 1.4 (1.2) for non-surgery versus surgery patients, respectively, p=0.01). Patient groups did not differ on demographic factors, body weight, or BMI indices. Table 2 compares the patient groups on psychiatric and eating behavior pattern factors. Bariatric patients rated their health as significantly better (e.g., 28.0% versus 10.7% of the later bariatric surgery versus non-surgery candidates rated their health as either excellent or very good, p=0.001). Slightly more than 1/4 of the bariatric candidate group endorsed depression (28%) versus approximately half of the non-surgery candidate group (48.7%, p=0.04). Bariatric candidates rated their eating speed as significantly faster (e.g., 64.0% versus 44.0% of the surgery versus nonsurgery group, respectively, rated themselves as a "fast" eater, p=0.03) and also reported higher rates of obsessive compulsive disorder (OCD; p = 0.04). Rates of other common psychiatric contraindicators to bariatric surgery (e.g., substance abuse, schizophrenia, bipolar) affected less than 5% of the sample. Motivation and expectations for 12-month weight loss were high among patients in both groups, with 80% of both groups reporting an expectation of 25+ pound weight loss in the subsequent year. Binge eating rates exceeded 80% in both patient groups.
Predicting Bariatric Candidacy from Intake Class Status
In a logistic regression model predicting bariatric candidacy, we entered factors identified as significantly differing at the bivariate level between the patient groups (i.e., smoking status, heart disease, depression, OCD, self-rated health, and eating speed), including age and BMI as covariates. Only depression and OCD remained reliable predictors in this model. Bariatric candidates were less likely to endorse depression during the intake class (OR = 0.21, 95% CI=0.05-0.85) and more likely to endorse OCD (OR=3.6, 95% CI=1.5-6.4) relative to non-surgery candidates.
Discussion
In this paper, we employed a prospective approach to examine factors associated with bariatric surgery candidacy. Tracking a group of 95 veterans meeting bariatric surgery eligibility criteria and enrolling in a multidisciplinary, lifestyle-based weight management program (MOVE) at a large VA medical center, we followed patients over an 18-24-month period to identify biomedical and psychosocial factors differentiating eventual bariatric surgery candidates versus non-surgery candidates during this period. Our results supported the hypothesis that differences exist between bariatric surgery and non-surgery patients and that these differences are present well before the stage of pre-surgery psychological evaluations. Although similar in demographic and weight-related variables, the subset of patients later completing bariatric surgery showed evidence of better cardiovascular health and higher functioning on several psychiatric dimensions commonly considered as potential contraindicators to surgery in pre-bariatric psychological evaluations (e.g., lower depression and smoking rates). Bariatric patients also endorsed higher rates of OCD and greater tendencies to engage in selfperceived fast eating behavior. In addition, psychological factors (depression and OCD) proved to be the best predictors of future bariatric candidacy, with those later pursuing surgery characterized as having lower self-reported rates of depression and higher rates of OCD.
To the extent that these results generalize to other bariatric surgery-eligible samples, an implication is that patients presenting for pre-bariatric psychological evaluations may differ in a variety of ways from patients otherwise matched on BMI. Although it is estimated that approximately 15% of bariatric candidates are declined for consideration due to psychosocial reasons [17] , most of the most common psychosocial factors cited as concerns for surgery patients appeared present at only rare levels in this sample. The low to very low rates of smoking, substance abuse, and severe mental illness (e.g., schizophrenia, bipolar) reported here, for example, suggest that these factors had limited practical value for discriminating among bariatric candidates. Similarly, psychosocial factors present at low rates are unlikely to provide substantial explanatory power for predicting weight-related bariatric outcomes in the majority of patients completing surgery. This conclusion contrasts with surveys of bariatric practice [1] , in which factors such as the latter are listed as among the most common psychiatric and behavior contraindicators for surgery, suggesting that they are believed to have strong importance at the stage of bariatric surgery consideration. Combined with the absence of consistent relationships between bariatric outcomes and psychosocial factors demonstrated in previous reviews [e.g., 9, 10], the data presented here suggest that it may be a more effective strategy to focus on specific behaviors linked to effective weight loss practices (e.g., diet and exercise compliance, ability to maintain food and exercise logs, etc.) that may be present at higher rates among some patients with psychiatric disorders, as opposed to measuring surgery readiness based simply on the presence of the psychiatric diagnosis itself. The low rate of common psychiatric contraindicators we observed is not unheralded. For example, Kalarchian and colleagues [18] observed rates of 1.7% for current diagnoses of substance abuse and bipolar depression using a structured interview to assess a pre-bariatric sample, values comparable to those reported herein. The latter study also showed that depression (10.4%), anxiety (24.0%), and eating disorders such as binge eating disorder (16.0%) were the most common psychiatric conditions. This pattern paralleled the results observed here, with the noteworthy difference that we assessed only the frequency of binge eating, not the functional impact or loss of control dimensions important to a binge eating disorder diagnosis. The absence of the latter content likely explains the much higher rates of binge eating endorsed by the current sample compared to previous studies [18, 19] .
Although the prevailing perspective is that the presence of psychiatric comorbidities place patients at risk of poorer bariatric surgery outcomes, considerable literature suggests that psychiatric distress is reduced following bariatric surgery (e.g., [20] [21] [22] ). Based upon the consistently observed improvement in psychiatric status in postbariatric populations, along with the comparable lack of evidence linking pre-bariatric psychiatric status to weightrelated surgical outcomes, some authors have proposed that comorbid psychiatric illness should be considered as reason for rather than against proceeding with bariatric surgery [13] . It is likewise interesting to note that psychiatric conditions and psychosocial factors are poor predictors of weight loss among non-surgical as well as surgical weight loss patients. For example, reviews of psychological predictors of behavioral weight loss interventions (e.g., [23] ) show that pre-treatment status on factors such as depression, anxiety, and binge eating, among others, does not consistently predict weight change. If rates of severe psychiatric disorders and substance abuse are rare as shown in this and some previous studies, and the more common mood disorders and eating disorder behaviors are not only unrelated to weight changes but likely to improve as a result of efficacious weight interventions, then our results may be viewed as additional evidence encouraging a reevaluation of the way in which the information collected during pre-bariatric psychological assessments it utilized.
A number of clinically useful alternatives exist for which pre-bariatric data could be employed. For example, mental health factors are common predictors of treatment attrition in weight loss programs [24, 25] , and clinicians could use these data to identify those patients who could benefit from efforts to encourage participation in follow-up, support groups, or complimentary diet and exercise interventions accompanying surgery. Psychosocial data may more effectively predict longer-term weight loss or maintenance [26, 27] rather than the shorter-term follow-ups common in much of the previous literature. In addition, pre-bariatric psychological data could function as a baseline assessment, from which clinicians can identify both those showing improvement in psychiatric distress over follow-up visits and (perhaps more importantly) those that are not, aiding efforts to recognize those patients warranting additional interventions to promote improvements in function and quality of life.
Limitations
A number of limitations warrant mention. Psychiatric and biomedical diagnoses were based on patient's self-report on the MOVE!23 questionnaire. The MOVE!23 instrument is a single measure assessing a broad array of medical, psychiatric, and behavioral factors, but contains only single item to several item assessments of any specific area of functioning. As such, MOVE!23 findings are not equivalent to longer psychological questionnaires or interview diagnoses. Although this instrument is a widely used tool developed by NCP specifically for overweight and obese populations [16] , additional research is required to demonstrate psychometric support for the MOVE!23 questionnaire, and the MOVE!23 information (excluding height, weight, and BMI, which were physically measured) collected in this study was not confirmed by validated questionnaires, diagnostic interviews, or physical examinations. It is also possible that bariatric candidates in this study were comparatively under reporting symptoms in order to present as more favorable surgery prospects in the future; however, we consider this risk unlikely as the intake class setting serving as the basis of this study is designed to enroll patients in a non-surgical weight management intervention and surgery treatments are not even discussed. We were unable to determine specific reasons why patients did or did not pursue surgery. Although financial costs and lack of insurance coverage is a common barrier to bariatric surgery for many patients, veterans approved for bariatric surgery through VASDHS are not charged for the procedure. The reported sample is also not necessarily representative of the broader Veteran population with obesity, as those described here were treatment seeking as defined by their voluntary attendance to the MOVE intake class and, thus, may have been more highly motivated than non-participating veterans with comparable BMI values. Similarly, many-if not the majority [28] -of veterans do not receive their medical care through the VA.
Summary
In a prospective cohort of bariatric surgery-eligible (BMI≥35) patients enrolling in a multidisciplinary weight management program, approximately 25% went on to bariatric surgery candidacy in the subsequent 2 years. The subgroup of bariatric surgery candidates did not differ on characteristics such as BMI, age, motivation, binge eating, or weight loss expectations and endorsed low rates of severe mental illness. However, bariatric candidates reported lower rates of depression and smoking, fewer cardiovascular risk factors, greater self-rated health, and more problems with obsessive compulsive disorder symptoms. The current results offer an atypical perspective of tracking a cohort of patients over an extended interval to assess factors that differentiate bariatric candidates from other patients seeking treatment for obesity. These results suggest that typical pre-bariatric psychological assessments may be affected by the natural selection process of patients pursuing bariatric surgery, potentially limiting their role as predictors of bariatric outcomes.
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Appendix
MOVE! 23 (MOVE! Questionnaire)
Please complete the following questionnaire. All information is confidential and subject to applicable laws regarding privacy of patient records. _____ Heart disease such as heart failure, heart attack or angina, heart surgery or angioplasty, irregular heartbeat, implanted defibrillator or pacemaker, heart valve problems _____ Poor blood circulation in the legs _____ Stroke or TIAs (mini-strokes) or carotid artery surgery in the neck _____ Diabetes even if controlled by medication or diet _____ High blood pressure -even if controlled by medication or diet _____ High blood cholesterol -even if controlled by medication or diet _____ Someone in your immediate family with heart problems at an age younger than 50 
